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Figure S1 Design diagram of flow cell unit
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Table S1 Key characteristics of the flow cells used in the study

Parameter Value
Material Acrylic
kg 0.009 mm
Hydraulic diameter 2.44 cm
Flow area 6.28 cm”
Wetted perimeter 10.28 cm
Hydraulic radius 0.61 cm
Length 100 cm
Internal volume 628.3 cm’
Volume/Area 100 cm
Biofilm sampling points 5

Biofilm sampling area 3.14 cm®
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Figure S2 Schematic diagram of the flow cells during nitrification and biofilm development stage
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Figure S3 Schematic diagram of the flow cells during testing phases



Table S2 Dissolved oxygen(mg/L) monitored in flow cells during test phase 1 & 2

Test phase 1 Test phase 2
Flow cell Flow cell
Timel o1 min | 8L/min | 6L/min | 4L/min | 2L/min | 2™ 10L/min | 8L/min | 6L/min | 4L/min | 2L/min
(day) (day)

0 | 845 | 944 | 959 o1 918 | 0 | 859 | 884 | 874 | 862 | 863
1| 1015 | 1008 | 1039 [ 99 956 | 3 | 864 | 820 | 797 | 849 8

3 | 1035 | 966 | 949 | 997 | 932 | 6 | 865 | 856 | 858 | 889 | 868
6 | 1062 | 98 | 1048 | 1177 | 991 | 9 | 96 8 900 | 848 | 874
o | 1002 | 987 | 1037 | 929 | 1031 | 10 | 938 | 869 | 877 | 786 | 883
10 | 892 | 1051 | 946 | 885 | 879 | 11| 962 | 892 | 914 | 879 | 9.07
11 | 1039 | 1192 | 971 | 1045 | 984 | 12| 956 | 887 | 864 | 897 | 935
12 | 1098 | 1082 | 1079 | 1166 | 1069 | 13 | 1071 | 914 | 916 | 965 | 10.06
13 | 1024 | 889 | 978 | 909 | 904 | 14] 998 | 927 | oil 878 | 9.63
4 | 916 | 912 | 885 93 923 | 15 | 952 | 876 | 856 | 839 8.8

15 | 898 | 868 | 897 | 846 | 848 | 16 | 849 | 831 8.8 891 7.63
6 | 821 8.46 8.6 923 | 898 | 18 | 105 | 886 | 987 | 1002 | 897
18 | 977 | 9.05 8.2 923 | 927 | 21| 1016 | 983 | 941 958 | 887
21 | 1042 | 909 | 927 | 868 | 934 | 24| 951 | 1132 | 979 | 962 | 856
2% | 107 | 98 | 928 9.5 923 | 27| 1189 | 893 | 1039 | 962 | 96l
27 | 987 | 1054 | 1058 | 944 | 1021 | 30 | 1075 | 92 | 1042 | 957 | 979
30 | 978 | 872 | 966 | 1025 | 97 | 33| 1084 | 893 | 894 | 794 | 932
33 | 943 | 865 8.7 876 | 854 | 39 | 886 76 712 | 772 | 814

ONH3-N (mg/L) ¢NO2-N (mg/L) ©NO3-N (mg/L)
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Figure S4. Water physic-chemical parameters monitored during pre-grow stage. (a) Nitrification episodes, including the
concentration of ammonia nitrogen, nitrate nitrogen and nitrite nitrogen, (b) pH value.



Table S3 Data of Qubit DNA concentration and DNA quality

Sample name Qubit concentration DIN
ng/pl
2L Bl 59.8 63
2L BW1 738 0
4L Bl 17.5 6.6
4L BW1 480 ]
6L Bl 42.8 6.4
6L BW1 1000 1
8L BI 5.63 6.4
SL_BW1 593 6.4
10L Bl 5.99 6.2
10L BW1 567 41
2L B2 228 4.4
2. BW2 161 74
4L B2 102 1
4L BW2 340 6.3
6L B2 236 1
6L_BW2 585 -
8L B2 39.9 41
SL_BW2 367.5 .
10L B2 70.4 6
10L BW2 1000 6.3
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Figure S5. The concentration of nitrite nitrogen monitored in different flow cell units. (a) Test phase 1, (b) Test phase 2.



